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DETAILED ACTION 
Claims 1-26 are pending in the application is acknowledged. 

Priority 

Acknowledgment is made of applicant's claim for foreign priority under 35 
U.S.C. 1 19(a)-(d) based on an application filed in REPUBLIC OF KOREA, 2002-53922 on 
09/06/2002. 

Information Disclosure Statement 

This office acknowledges receipt of the following items from the applicant: Information 
Disclosure Statement (IDS) filed 02/27/2004. The references cited on the PTOL 1449 form have 
been considered. 

Claim Objections 

Claim 7 is objected to because of the following reasons: "an emitter region" should read - 
an emitter electrode-. 

Claim Rejections - 35 U.S. C. §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1, 2, 4-11, 13, 15-18 and 20-26 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Matthews (USP: 5,336,926). 

Regarding claims 1 and 9, Matthews discloses in Fig. 3 and the corresponding texts as 
set forth in column 3, line 30-column 4, line 14, a bipolar transistor comprises: 

a first collector region/a buried layer (12) of a first conductive type having high impurity 
concentration (N+); 

a second collector region/an epitaxial layer (1 1) of a first conductive type having high 
impurity concentration (N~), the second collection region/the epitaxial layer formed on the first 
collector region/the buried layer; 

a base region (17, 18) of a second conductive type (P) being formed a predetermined 
portion of the second collector region/the epitaxial layer; and 

an emitter region (20) of a first conductive type (N+) being formed in the base region; 

wherein a third collector region/a localized region (15) is further formed at an interface 
between the base region and the second collector region, the third collector region whose 
impurity concentration (N+) is higher than that of the second collector region (N"). 

Regarding claim 2, Matthews discloses in Fig. 3 the bipolar transistor wherein the 
impurity concentration of the third collector region/the localized region gradually decreases, as 
the third collector region/the localized region more closely approaches an interface between the 
third collector region/the localized region and the base region to the second collector region/the 
epitaxial layer. 
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Regarding claims 4-6, Matthews discloses the bipolar transistor wherein the second 

• * 16 3 

collector region/the epitaxial layer has impurity concentration of approximately 10 /cm and the 
first collector region/the buried layer has higher impurity concentration than the second collector 
region/the epitaxial layer (col. 3, lines 35-38); and wherein the third collector region/the 
localized region has impurity concentration of approximately 10 16 /cm 3 (col. 4, lines 32-33). 

Regarding claims 7 and 20, Matthews discloses in Fig. 3 the bipolar transistor further 
comprising: 

a base electrode (BASE) being formed in a predetermined portion of the base region so as 
to contact the base region; 

an emitter electrode (EMITTER) being formed in a predetermined portion of the emitter 
region so as to contact the emitter region; and 

it is inhering that a collector electrode (not shown) being formed at the bottom of the first 
collector region. 

Regarding claim 8, Matthews discloses in Fig. 3 the bipolar transistor wherein the 
impurity concentrations of the base region, the emitter region, and the first collector region 
gradually increase toward an interface between the base region and the base electrode, an 
interface between the emitter region and the emitter electrode, and an interface between the 
collector region and the collector electrode, respectively. 

Regarding claims 10 and 16, Matthews discloses the bipolar transistor wherein impurities 
of the first conductive type are phosphorous ions and impurities of the second conductive type 
are boron ions (col. 9, lines 63-65). 
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Regarding claims 11 and 15, Matthews discloses in Fig. 3 and the corresponding texts as 
set forth in column 3, line 30-column 4, line 14, a method of manufacturing a bipolar transistor, 
comprises: 

forming a high-concentration first collector region/a buried layer (12) of a first 
conductive type (N+) at the bottom of a semiconductor substrate that is doped with low- 
concentration impurities of a first conductive type (N"), thereby defining a second collector 
region/an epitaxial layer (1 1) on the semiconductor substrate on the first collector region/the 
buried layer; 

implanting at least one of first conductive impurities (N) for a third collector region/a 
localized region (15) and second conductive impurities (P) for a base region (17, 18) into the 
second collector region/the epitaxial layer; 

activating the first conductive impurities for the third collector region/the localized region 
and the second conductive impurities for the base region, thereby forming the base region and 
the third collector region/the localized region below the base region; and 

forming an emitter region (20) in the base region, 

wherein the third collector region/the localized region has higher impurity concentration 
than the second collector region/the epitaxial layer. 

Regarding claim 13, Matthews discloses in Fig. 3 the method wherein the first collector 
region/the buried layer and the emitter region are obtained by ion-implanting corresponding 
impurities into the first collector region/the buried layer and the emitter region and activating the 
implanted impurities, respectively. 



Application/Control Number: 10/655,820 Page 6 

Art Unit: 2818 

Regarding claims 17 and 21, Matthews discloses in Fig. 3 and the corresponding texts as 
set forth in column 3, line 30-column 4, line 14, a bipolar transistor comprises: 

a first collector region/a buried layer (12) having a first concentration of a first 
conductive type (N+); 

a second collector region/an epitaxial layer (11) having a second concentration of a first 
conductive type (N') and formed on the first collector region; 

a third collector region/a localized region (15) having a third concentration of a first 
conductive type (N+) and formed on the second collector region/the epitaxial layer, wherein the 
third concentration is higher than the second concentration; 

a base region (17, 18) formed on a portion of the third collector region/the localized 
region; and 

an emitter region (20) formed on a portion of the base region. 

Regarding claim 18, Matthews discloses in Fig. 3 the bipolar transistor wherein the third 
concentration decreases from the base region to the second collector region. 

Regarding claims 22 and 23, Matthews discloses in Fig. 3 and the corresponding texts as 
set forth in column 3, line 30-column 4, line 14, a collector for a bipolar transistor comprises: 

a first collector region/a buried layer (12) having a first impurity concentration of a first 
conductive type (N+); 

a second collector region/an epitaxial layer (11) having a second impurity concentration 
of a first conductive type (N") and formed on the first collector region/the buried layer; 
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a third collector region/a localized region (15) having a third impurity concentration of a 
first conductive type (N+) and formed on the second collector region/the epitaxial layer, wherein 
the third impurity concentration is higher than the second impurity concentration; and 

wherein the third concentration decreases from the base region to the second collector 

region. 

Regarding claims 24 and 25, Matthews discloses in Fig. 3 and the corresponding texts as 
set forth in column 3, line 30-column 4, line 14, a method for making a bipolar transistor, the 
method comprises: 

providing a first collector region/a buried layer (12) having a first concentration of a first 
conductive type (N+); 

providing a second collector region/an epitaxial layer (11) having a second concentration 
of a first conductive type (N") and formed on the first collector region/the buried layer; 

providing a third collector region/a localized region (15) having a third concentration of a 
first conductive type (N+) and formed on the second collector region/the epitaxial layer, wherein 
the third concentration is higher than the second concentration; 

providing a base region (17, 18) formed on a portion of the third collector region/the 
localized region; 

providing an emitter region (20) formed on a portion of the base region; 

wherein the third concentration decreases from the base region to the second collector 

region. 
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Regarding claim 26, Matthews discloses in Fig. 3 and the corresponding texts as set forth 
in column 3, line 30-column 4, line 14, a method for making a collector of bipolar transistor, the 
method comprises: 

providing a first collector region/a buried layer (12) having a first concentration of a first 
conductive type (N+); 

providing a second collector region/an epitaxial layer (11) having a second concentration 
of a first conductive type (N") and formed on the first collector region/the buried layer; and 

providing a third collector region/a localized region (15) having a third concentration of a 
first conductive type (N+) and formed on the second collector region/the epitaxial layer, wherein 
the third concentration is higher than the second concentration. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 3, 12 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Matthews (USP: 5,336,926) in view of Yukimoto (USP: 4,337,474). 

Matthews discloses the claimed limitations except for the bipolar transistor wherein the 
third collector region has lower impurity concentration than the first collector region. Yukimoto 
teaches in Fig. 7 and the corresponding texts as set forth in column 6, lines 30-42, the bipolar 
transistor comprising the third collector region (22, N) has lower impurity concentration than the 
first collector region (10, N+). It would have been obvious to one of ordinary skill in the art at 
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the time of the invention was made to incorporate the teaching of the bipolar transistor 
comprising the third collector region has lower impurity concentration than the first collector 
region, as taught by Yukimoto into Matthews' structure to form the claimed limitation in order to 
improve the device having a high operating current and a high output while having good high 
frequency characteristics (col. 7, lines 28-30). 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Matthews (USP: 
5,336,926) in view of FIG.l (PRIOR ART), Applicant's admitted prior art (AAPA). 

Matthews discloses the claimed limitations except for the method after forming the 
emitter region, further comprises depositing an insulating layer on the semiconductor substrate, 
on which the base region and the emitter region are formed; partially etching the insulating layer 
to expose predetermined portions of the base region and the emitter region; forming a base 
electrode and an emitter electrode on the exposed portions of the based region and the emitter 
region; and forming a collector electrode at the first collector region. FIG. 1 (PRIOR ART) 
teaches that the method after forming the emitter region, further comprises depositing an 
insulating layer on the semiconductor substrate on which the base region and the emitter region 
are formed; partially etching the insulating layer to expose predetermined portions of the base 
region and the emitter region; forming a base electrode and an emitter electrode on the exposed 
portions of the based region and the emitter region; and forming a collector electrode at the first 
collector region. It would have been obvious to one of ordinary skill in the art at the time of the 
invention was made to utilize the teaching of FIG. 1 (PRIOR ART) to incorporate into and to 
modify Matthews' structure to arrive the claim limitations, since such a modification would have 
involved only routine skill in the art. 
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Conclusion 



A shortened statutory period for response to this action is set to expire 3 (three) months 
and 0 (zero) day from the day of this letter. Failure to respond within the period for response 
will cause the application to become abandoned (see M.P.E.P 710.02(b)). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andy Huynh, (571) 272-1781. The examiner can normally be 
reached on Monday-Friday from 8:30 AM to 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Nelms can be reached on (571) 272-1787. The Fax number for the 
organization where this application or proceeding is assigned is (703) 872-9306. 

Any inquiry of a general nature or relating to the -status of this application or proceeding 
should be directed to the receptionist whose phone number is (703) 308-0956. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Ah 



Andy Huynh 



10/24/04 



Patent Examiner 



